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(54) Optical recording metliod and apparatus for recording a link part 



(57) An optical recording apparatus records Infor- 
mation on a rewritable recording medium having a pre- 
recorded address guide by an external link method with- 
out performing complex calculations. Data is recorded 
on the rewritat>le optical recoiding medium on an indi- 
vklual block basis atong the pre-recorded address 
gukJe. the t>lock including a predetermined number of 
sectors each of which has a consecutively numbered 
sector address. A link part having a predetermined fixed 
length is recorded between adjacent k>locks. The link 
part lacks an address so that the sector address shifts 
from an address indicated k^y the pre-recorded address 
guide by the length of said link part. 
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Description 

[0001] The present inverrtion generally relates to an 
optical recording method and apparatus and, more par- 
ticularly, to an optical recording method and apparatus s 
using a rewritable optical recording medium which has 
previously recorded address information. 
[0002] Recently a digital versatile disc-rewritable 
(DVD-RW) has attracted considerable attention as one 
of rewritable optical recording media. io 
[0003] A blank or brand new DVD-RW has previously 
recorded address guide information which is referred to 
as LPP address. The LPP address is provided by form- 
ing land pre-pits on a recording surface of the [>VD-RW. 
A recording operation is performed by forming recording is 
pits on the recording surface of the DVD-RW by refer- 
ring to the LPP address. A group of recording pits form 
a sector which represents 2-ldlobyte user data. An 
address (sector address) is assigned to each sector. 
Normally the LPP address matches the sector address. 20 
[0004] A minimum unit of data recorded on the DVD- 
RW is referred to as a block which normally includes 16 
sectors. It is possible to record information (recording 
pits) over a plurality of blocks by a single continuous 
recording operation. However, when a recording opera- 25 
tion for adding information to previously recorded infor- 
mation or an overwriting (rewriting) operation is 
performed on the DVD-RW. a link is generated between 
a previously recorded block and a newly recorded block. 
According to the nature of the link, user data cannot be 30 
recorded in the link part. There are various sizes 
(lengths) for the link such as a O-kilobyte linK a 2-kilo- 
byte link or a 32-kilobyte link. 

[0005] According to the O-kilobyte link, there is no 
unusat^e area in the link part. However, a drive margin 3S 
in the link part is small, and a high accuracy is required 
for setting a start position of a recording operation. Addi- 
tionally, a service life of the disc may be shortened since 
a start position of recording cannot be shifted arrd 
recording is performed many times in the same link 40 
part. 

[0006] According to the 32-kilobyte linK a recordable 
area corresponding to 32 kilokiytes (16 sectors) is 
assigned to the link part. When tiie 32-kilobyte link is 
used, reliability of the user data is high. However, since 45 
a large recordable area is assigned to the link part, an 
amount of information recordable on a single DVD-RW 
is extremely reduced. 

[0007] According to the 2-kilobyte link, a recordable 
area con-esponding to 2 kilobytes (one sector) is so 
assigned to the link part. The 2-kilobyte link has an 
advantage in that a sufficient margin is provided by the 
link part while an amount of information recordable on a 
single DVD-RW is not greatly reduced as is in the case 
of the 32-kilobyte link. ss 
[0008] As a metiiod for achieving the 2-kilobyte link, 
there are an irrtemai link method and an external link 
method. According to the internal link method, the link 



part is included in a block. Accordingly if tfie t>lock con- 
tains 32 kilobytes, user data included in a single block is 
30 kilobytes. (1 6x2 kilobytes - 2 kilobytes = 30 kilobytes) 
On the other hand, according to the external link 
method, the fink part is provided outskje the block. 
Thus, the user data in a single block remains 
unchanged, that is. tiie user data included in a single 
block is 32 kilobytes. 

[0009] Generally a computer treats data by a power of 
two. A filing system using a converrtional optical Infor- 
mation recording medium is also based on such a data 
structure. In the internal link metiiod. user data 
becomes a multiple of 30 kilobytes which is not a power 
of two. Thus, there is a problem that the internal link 
metiiod is inconvenient for a conventional filing system. 
On the otiier hand, since the user data treated by the 
external link method is 32 kilobytes, the external link 
method is easily applicable to a conventional filing sys- 
tem. 

[0010] When data is recorded fc>y the external link 
metiiod using 2-kilobyte link (hereinafter, referred to as 
2-kiiobyte extemal link method), the link part con-e- 
sponding to a single sector (2 kilobytes) Is provided 
between adjacent blocks. Accordingly, a sector address 
which is recorded with the use data shifts from the pre- 
viously recorded LPP address. As mentioned above, a 
unit of data recorded on tiie DVD-RW corresponds to a 
t>lock which contains 16 sectors. Thus, an address of a 
first sector of a tAock must be a multiple of 1 6. More spe- 
cifically an address of a first sector of a block must be 
xxxOh. and an address of the last sector in the same 
block must be xxxF^ (xxx is an arbiti^ry hexadecimal 
number). In the 2-kilob^e external link method, the link 
part is provided outside the block. Thus, in order to give 
an address which is a multiple of 16 to a first sector of a 
k)lock. an address cannot be assigned to the link part. 
That is, a link part which is not given an address exists 
between adjacent blocks. As a result, when data is 
recorded by tiie 2-kilobyte external link method, the sec- 
tor address recorded with the user data shifts from the 
previously recorded LPP address. H such a shift occurs 
between tiie sector address and tiie PLL address at an 
arbitrary position on the DVD-RW medium, it is very dif- 
ficult to calculate an address. Accordingly, there Is a 
prot>lem in that a recording or overwriting cannot be 
freely performed. Thus, although the 2-kilobyte link 
metiiod is superior to otiier methods with respect to 
application to a conventional fifing system, the 2-kilo- 
byte external link method carinot be used in practice. 
[0011] In a conventioned recording method such as a 
disc-at-once method or an incremental write method, 
there is no link or the O-kilobyte link, 32-kilobyte fink or 
an internal fink method using 2-kilobyte link is used. As 
a result, the sector address matches the LPP address. 
That is. a relationship between the sector address and 
the LPP address differs from the conventional recording 
metiiod to the 2-kilobyte external link metiiod. Thus, if 
an initial recording is performed by one of the methods. 
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the same method must be used thereafter until whole 
recorded data is erased. 

[0012] As a method for erasing recorded information 
on the DVD-RW. a physical erasing method or a logical 
erasing method may be used. In the physical erasing 
method, the recording pits are physically erased. In the 
logical erasing method, a specific pattern such as all-0 
is recorded so as to substantially (logically) erase previ- 
ously recorded pits. According to the nature of the DVD- 
RW, a service life of the DVD-RW can be longer when 
the logical erasing method is used than when the phys- 
ical erasing method is used. As mentioned above, in the 
logical erasing method, an erasing pattern (erasing 
data) is recorded so as to erase recorded data, the sec- 
tor address is recorded together with the erasing data. 
In order to facilitate address calculation, the sector 
address is recorded to match the LPP address so that 
the use of the DVD-RW after erasing becomes easy. 
[0013] Generally, in an optical recording apparatus, 
when recording or overwriting is performed, a present 
address is recognized by reproducing both the sector 
address and the LPP address. Accordingly, there is a 
prok)lem when data is recorded or oven^rritten on an 
erasing pattern by the 2-kiIobyte external link method. 
This is because the erasing pattern is recorded accord- 
ing to the sector structure and the sector address 
matches the LPP address while the sector address of 
the sector recorded by the 2-kilobyte external link 
method shifts from the LPP address. Accordingly, when 
data is recorded or overwritten, the address of the pre- 
viously recorded sector must be dlstinguishat^e from 
the LPP address so as to seek a target address from 
which the recording or overwriting operation is started. 
[0014] It is a general aim of the present invention to 
provide an improved and useful optical recording 
method and apparatus in which the alxyve mentioned 
problems are eliminated. 

[001 5] A wore specific aim of the present inventk)n is 
to provide an optical recording method and apparatus 
which can record information on a rewritable recording 
medium having a pre-reconded address gukte by the 
extemal link method without performing conrqplex calcu- 
lations. 

[0016] Another aim of the preserrt invention is to pro- 
vkle a rewritat^e optical recording medium which can be 
recorded by the external link method without complex 
calculations. 

[0017] According to one aspect of the present the 
invention there is provided a method for recording infor- 
mation on a rewritable optical recording medium having 
a pre-recorded address gukie, the method conprising 
the steps of: 

recording data on the rewritable optical recording 
medium on an individual block basis along the pre- 
recorded address guide, the block including a pre- 
determined number of sectors each of which has a 
consecutively numbered sector address; and 



recording a link part having a predetermined fixed 
length between adjacent t>locks, the link part lack- 
ing an address so that the sector address shifts 
from an address indicated by the pre-recorded 
5 address guide by the length of said link part 

[001 8] According to this invention, by providing the link 
part having a length corresponding to a single sector 
such as 2 kilobytes, a large margin between the adja- 

10 cent blocks can t>e maintained at the link part while an 
efficiency of use of the recordat^le area of the recording 
medium is maintained at a relatively high level. Thus, 
recording can k>e freely perfomied on an Individual bk>ck 
basis. Additionally, since the minimum recording unit 

IS which corresponds to a single block is fixed, a relation- 
ship between the address indicated by the pre-recorded 
address guide and the sector address becomes simple. 
That is, the sector address shifts from the €Kidress indi- 
cated by the pre-recorded address guide according to a 

20 simple rule, and. thereby, the calculation of address can 
be simple. Accordingly, the external link method in 
which the link part is provided outside the recording unit 
can be used in practice. 

[0019] Additionally, the method according to the 
25 present invention may further comprise the step of: 

erasing data recorded on the rewritable optical 
recording medium before rewriting new data, the 
erasure being performed by recording erasing data 
30 having a predetermined erasing pattern, the eras- 
ing data including the sector address so that the 
sector address in the erasing pattern matches the 
address indicated by said pre-recorded address 
guide. 

35 

[0020] Accordingly, the calculation of an address after 
the erasure of prevk>usiy recorded data becomes sim- 
ple since the address in the erasing data matches the 
address indicated by the pre-recorded address guide. 
40 [0021] Additionally, the method according to the 
present invention may further comprise the steps of: 

determining whether or not data recorded at a cur- 
rentiy reading position on the rewritable optical 

45 recording medium is the erasing data; 

recognizing the currentiy reading position from the 
sector address in the erasing data when the data 
recorded at the currentiy reading position is the 
erasing data: and 

50 recognizing the currently reading position by a pre- 
determined calculation based on the sector 
address when the data recorded at the currentiy 
reading position is not the erasing data. 

55 [0022] Accordingly, the cun-ently reading position on 
the recording medium can be accurately recognized by 
a simple calculation regardless of whether or not the 
data recorded at the currentiy readng position is the 
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erasing data. Thus, a target address can be accurately 
reached based on the currently reading position. 
[0023] Additionally, there is provided according to 
another aspect of the present invention an optical 
recording apparatus using a rewritable optical recording s 
medium having a pre-recorded address guide, the opti- 
cal recording apparatus comprising: 

a light beam source projecting a light beam onto the 
rewritable optical recording medium so as to record 
data on or reproduce data from said rewritable opti- 
cal recording medium; 

a reproducing unit reading data recorded on the 
rewritable optical recording medium, the data being 
read based on the light beam reflected by the rewri- 
table optical recording medium; 
a recording unit recording data on the rewritak)le 
optical recording medium on an irKlivtduai block 
tjasis along the pre-recorded address guide, the 
block including a predetermined number of sectors 
each of which has a consecutively numbered sector 
address, the recording unit recording a link part 
having a predetermined fixed length between adja- 
cent blocks, the link part lacking an address so that 
the sector address shifts from an address irKlicated 
by the pre-recorded address guide by the length of 
the link part; 

determining means for determining whether or not 
data recorded at a currently reading position on the 
rewritable optical recording medium is erasing data 
having a predetermined erasing pattern; 
first recognizing means for recognizing the cur- 
rently reading position from the sector address 
included in the erasing data when the data 
recorded at the currentiy reading position is the 
erasing data; and 

second recognizing means for recognizing the cur- 
rently reading position by a predetermined calcula- 
tion based on the sector address when the data 
recorded at the currently reading position is not the 
erasing data; and 

seeking means for seeking a target address by rec- 
ognizing the cunrentiy reading position by one of the 
first recognizing means and the secorKi recognizing 
means. 45 

[0024] Accordingly, the currentiy reading position on 
the recording medium can be accurately recognized by 
a simple calculation regardless of whether or not the 
data recorded at the currentiy reading position is the so 
erasing data Thus, a target address can be accurately 
reached based on the currentiy reading position. 
[0025] Additionally, there is provkied according to 
another aspect of the present invention a rewritable 
optical recording medium having a pre-recorded ss 
address guide, comprising: 

data recorded on an individual block basis along. 



the pre-recorded address guide, tiie block including 
a predetermined number of sectors each of which 
has a consecutively numbered sector address; and 
a link part having a predetermined fixed length and 
provided between adjacent t>locks, the link part 
lacking an address so that the sector address shifts 
from an address indicated by the pre-recorded 
address guide by the length of said link part. 

[0026] CHher objects, features and advantages of the 
present of the resent invention will become more appar- 
ent form the following detailed description of exemplary 
embodiments and the accompanying drawings, in 
which: 

FIG.1 is a block diagram of an optical recording 
apparatus according to an embodiment of tiie 
present invention; 

FIQ.2 is an illustration for explaining a relationship 
between an LPP address and a sector address 
according to a 2-kilobyte external link method; and 
FIG.3 is a flowchart of an operation for recognizing 
a present position. 

[0027] A description will now be given, with reference 
to FIG.1 . of an optical recording apparatus according to 
an embodiment of the present invention. The optical 
recording apparatus shown in FIG.1 uses a DVD-RW 1 
as a rewritable optical recording medium. 
[0028] The optical recording apparatus shown in 
FIG. 1 is provkied with a motor 2 which rotates the DVD- 
RW 1 attached on a turntable. A^ optical pickup 3 
projects a laser beam onto the DVD-RW 1 so as to 
record information on the DVD-RW 1 or read informa- 
tion recorded on the DVD-RW 1 . The optical pickup 3 is 
movatsle by a coarse motor 4 in a radial direction of the 
DVD-RW 1. The optical pickup 3 is connected to a sig- 
nal processing unK 5. The signal processing unit 5 con- 
trols the optical pickup 3 to project a laser beam onto 
the DVD-RW 1 and processes reproducing signals 
obtained from a laser beam reflected by the DVD-RW 1 
and received by tiie optical pickup 3. The motor 2 for 
rotating the DVD-RW 1 is controlled by a rotation con- 
trolling unit 7. The coarse motor 4 for moving the optical 
pickup 3 is controlled by a coarse motor control unit 8. 
The pickup 3 and the signal processing unit 5 are con- 
trolled l>y a pickup control unit 9. The signal processing 
unit 6. the rotation control unit 7, the coarse motor con- 
trol unit 8 and the pickup control unit 9 are controlled by 
a controller 6. The signal processing unit 5 is directiy 
controlled by the controller 6 and also controlled t>y the 
pickup control unit 9. 

[0029] In the atx^ve-mentioned structure, a laser 
beam is emitted at a reproducing power when a repro- 
ducing operation on the DVD-RW 1 is performed, and 
flie laser beam reflected by the DVD-RW 1 is received 
by the signal processing unit 5 via the optical pickup 3 
so as to reproduce information recorded on the DVD- 
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• RW 1. Accordingly; a reproducing unit is constituted by 
the signal processing unit 5 being controlled by the con- 
troller 6. Additionally; a laser beam is modulated by a 

* recording power when data is recorded on the DVD-RW 

1 , and the thus-emrtted laser beam is focused onto the s 
DVD-RW 1 so as to record the data on the DVD-RW 1 . 
[0030] The controller 6 is constituted by a microcom- 
puter including a central processing unit (CPU). The 
controller 6 has a discriminating function for discriminat- 
ing a type of information, a first recognizing function for io 
recognizing a currently reading position, a second rec- 
ognizing function for recognizing a currently reading 
position and a seeking function for seeking a target 
address. These functions are provided for recording 
data on the DVD-RW 1 . is 
[0031] A description will new be given, with reference 
to FIG.2, of a relationship between the LPP address and 
the sector address recorded on the DVD-RW 1. FIG.2 is 
an illustration of the LPP address previously recorded 
on the DVD-RW 1 , the sector address which is recorded 20 
in accordance with the 2-kilobyte external Rnk method 
and sector address included in an erasing pattern. 
[0032] FlG.2-(a) shows the LPP address previously 
recorded on the DVD-RW 1. In FlG.2-(a), each of 
addresses "n", "rnp", '*n+2p'', "n+3p" and "n+4p" corre- 2S 
spends to the LPP address. In this embodiment, "p" cor- 
responds to one trfock which consists of 32 kilobytes. 
That is, the LPP address is recorded every 32 kilobytes. 
In this emtxxliment in order to record user data on the 
DVD-RW 1 having the above-mentioned LPP address. 30 
the 2-kilobyte external link method is used. FIG.2-(b) 
shows the sector address which is recorded together 
with the user data on the DVD-RW 1. As shown in 
FIG.2-(b), according to the 2-kilobyte external link 
method, the link part is provided for each recording unit 3S 
(32 kilobytes) which is a block comprising 16 sectors (2 
kilobytes). That is, the link part containing 2 kilobytes is 
provided immediately after each t^ock. Specifically, the 
link part 12 is provided between the adjacent blocks 1 1 . 
Accordingly, the LPP address increases for each 16 40 
sectors while the sector address increases for each 17 
sectors. 

[0033] According to the 2-k)lobyte external link 
method, since the 2-ki!obyte link is added to each block 
having a fixed amount of information, a relatively large 4S 
recording margin can be maintained while a high effi- 
ciency of use of the recordable area of the DVD-RW 1 is 
maintained. Additionally, recording can be performed on 
an individual block k^asis. Especially, since the nunr43er 
of sectors constituting a single kDlock is fixed, a posi- so 
tional relationship between the LPP address arxJ the 
correspording sector address can be simple, which 
results in an easy address calculation. By using the 2- 
kilobyte external link method, the user data area of each 
t>lock 1 1 can be a multiple of 32 kilobytes which corre- ss 
sponds to a power of two. This facilitates an applicatfon 
of a computer system such as a filing system. 
[0034] A description will now be given of an erase of 



data previously recorded on the DVD-RW 1. In the 
present emtxxiiment the data recorded on the DVD- 
RW 1 is logically erased by recording an erasing pattern 
13 as shown In FIG.2-(c}. The erasing pattern 13 
Includes the sector address which matches the LPP 
address. Accordingly, as long as the position of the 
address is concerned, the DVD-RW 1 of which data is 
erased becomes the same as a blank or brand new 
DVD-RW as shown in FIG.2-(a). This facilitates easy 
calculation of an address for proceeding recording. 
Thus, a recording can be done by either the conven- 
tional recording method or the 2-kilobyte external Tink 
metiiod. When data recorded on the DVD-RW 1 is peir- 
tiaily erased, a part of the data recorded by the 2-kilo- 
byte external link method and a part of the erasing 
pattern 13 are mixed. 

[0035] A description will now be given, wrtti reference 
to FIG.3, of an address recognizing operation per- 
formed when data is recorded by the 2-k)lobyte external 
link method on the erased part as shown in FIG.2-(d). In 
tills case, the sector address in the erasing pattern 13 
matches the LPP address while the sector address in 
the part recorded by the 2-kilobyte external link method 
shifts from the LPP address. Accordingly, when data is 
recorded or overwvritten, a target address from which a 
recording operation is started must be sought by recog- 
nizing a present position or a currentiy reading position 
by distinguishing the recorded sector address from the 
LPP address. 

[0036] When the address recognizing operation 
shown in FIG.3 is started, data recorded on a sector on 
which a laser beam is currentiy projected is reproduced 
in step SI . It is then determined, in step S2, whetiier or 
not tiie data is normally reproduced. If the data is nor- 
mally reproduced, the routine proceeds to step S7. Oth- 
enwise. the routine proceeds to step S3. In This case, 
the DVD-RW 1 may be a blank or brand new disc or 
quality of the recorded data may be deteriorated. It is 
also possible that an access enror occurs due to dirt 
adhering to the DVD-RW1 or a correction error occurs in 
an EDC or ECC operation. If it is determined, in step S2. 
that the data is not normally reproduced, the routine 
proceeds to step S3 so as to reproduce the LPP 
address of the same position. Then it is determined, in 
step 84, whether or not the LPP address is normally 
reproduced. If the LPP address is normally reproduced. 
the routine proceeds to step S5. In step 85. the present 
position or currently reading position is recognized from 
tiie LPP address so that tiie recognized position is used 
in a seek operation. On the other hand, if it is deter- 
mined, in step 84, that the LPP address is not normally 
reproduced, the routine proceeds to step 86. In step 86, 
it is recognized that tfie address recognition at the 
present position has failed due to the above-mentioned 
causes, and the routine is erKled. 
[0037] On the other hand, if it is deternrdned. in step 
82, that the sector ackJress is normally reproduced, the 
routine proceeds to step 87. In step 87, it is determined 
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whether or not the data recorded in the sector has an 
erasing pattern. This deternnination can be made by 
adding a recognition bit to a header of the sector which 
reoognition bit represents whether the data recorded in 
the sector is the erasing data or user data. However, in 5 
the present emt)odiment» if the data in the sector is All- 
0 data, it is recognized that the data is the erasing data. 
Othenmse it is determined that the data in the sector is 
not the erasing data. It should be noted that the process 
of step S7 is achieved by an operation of a microcom- /o 
puter provided in the controller 6. 
[0038] If it is determined, in step S7. that the data in 
the sector is the erasing data, the routine proceeds to 
step S8. In step S8, the sector address recorded in the 
sector is recognized as the address of the present posi- 15 
tion since the sector address in the erasing data 
matches the LPP address, and the routine is ended. On 
the other hand, if it is determined, in step S7. that the 
data in the sector is not the erasing data, the routine 
proceeds to step 89. In step S9. the present position is 20 
recognized by a predetermined calculation since it can 
be determined that the sector address shifts from the 
LPP address by a length of the link part, and the routine 
is ended. It should be noted that the process of step 89 
is achieved by an operation of the microcomputer pro- 25 
vided in the controller 6. 

[0039] As mentioned above, a seek operation to reach 
a target address is controlled by the recognition of the 
present position which recognition is achieved by per- 
forming tiie process of one of steps 85, 88 and 89. and 30 
a recording or overwriting operation is started from the 
target address. It should be noted that the seek opera- 
tion Is also controlled by the microcomputer of the con- 
troller 6. 

[0040] A description will now be given of the calcula* 3S 
tion performed in tiie process of step 89 so as to recog- 
nize the present position. The relationship between the 
previously recorded LPP address and the sector 
address recorded by the 2-kilobyte external link method 
is represented by tiie following equation. 4o 

La = intt(Wa-Sa)/Ps]x(Ps+U)+(Wa-Sa)%P&i-Sa (1) 

Wa: sector address recorded by the 2-kilobyte 

external link method as 
La: LPP address 

8a: recording start address of the DVD-RW 1 

(Normally 8a is equal to SOOOOh. and Wa is 
equal to La at this address. ( Wa = La )) 

Ps: number of sectors in a single recording unK so 

by an external link method (Normally and in 
the present embodiment. Ps is equal to 16. 
(Ps = 16)) 

Ls: number of sectors of the link part by an . 

external link method 55 
(In the 2-kilobyte external link method, Ls is 
equal to 1. (Ls= 1)) 

Intpq: integer part of X 



%: residue 

[0041 ] in the right side of tiie above mentioned equa- 
tion (1). the first term is for calculating an LPP address 
corresponding to the sector address recorded by the 
external link method which sector address is included in 
an area preceding tiie present position. Tlie LPP 
address is calculated by adding the length of the link 
parts to the LPP address. The second term is for adding 
a residue consisting of the erasing pattern. The third 
term is for adding ttie recording start address. 
[0042] In the above-mentioned step 9. a calculation 
according to the equation (1) is performed so as to con- 
vert tiie sector address into the LPP address. Thereby, 
the present position or currentiy reading position on tfie 
OVD-RW 1 can be accurately recognized. Thus, accord- 
ing to the present embodiment, the present position can 
be accurately recognized even if data is recorded or 
overwritten on the erasing pattern 13, which results in 
an accurate seek operation for recording or ovenmriting. 
[0043] It should be noted that altiiough the DVD-RW 
is used as a medium having tiie LPP address which is a 
pre-recorded address guide, the medium is not limited 
to the DVD-RW. That is, the present invention is applica- 
ble to a rewritat)le medium having a pre-recorded 
address guide such as a wobble. Additionally, although 
tiie length of tiie link part is 2 kilobytes in the present 
embodiment, the length is not limited to 2 kilobytes and 
tiie length may be shortened so as to correspond to a 
length of a single sector, if it is possible. 
P)044] The present invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the present invention when read in conjunction 
with the accompanying drawings. 
[0045] The present application is based on Japanese 
priority application No. 10-276843 filed on 8eptember 
30, 1998, the entire contents of which are hereby incor- 
porated by reference. 

Claims 

1. A metfiod for recording information an a rewritable 
optical recording medium having a pre-recorded 
address guide, 

characterized by the steps of: 

recording data on the rewritable optical record- 
ing medium on an individual t^ock basis along 
the pre-recorded address guide, the block 
including a predetermined numt}er of sectors 
each of which has a consecutively numbered 
sector address; and 

recording a link part having a predetermined 
fixed length between adjacent t)locks, said link 
part lacking an adcfress so that the sector 
address shifts from an address indicated by the 
pre-recorded address guide by ttie length of 
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said link part 

2. The method as claimed in daim 1 . 

wherein each of said sectors stores informa- 
tbn corresponding to 2 kilobytes, and each block 
comprises 2" sectors where n is an integer. 

3. The method as claimed in claim 2. 

wherein said predetermined fixed length of 
said link part is 2 kilobytes. 

4. The method as claimed in daim 1. 2 or 3. compris- 
ing the further step of: 

erasing data recorded on said rewritable opti- 
cal recording medium before rewriting new 
data, the erasure being performed by recording 
erasing data having a predetermined erasing 
pattern, the erasing data induding the sector 
address so that the sector address in the eras- 
ing pattern matches the address indicated by 
said pre-recorded address gukje. 

5. The method as daimed in claim 4. comprising fur- 
ther steps of: 

determining whether or not data recorded at a 
currently reading position on said rewritable 
optical recording medium is the erasing data; 
recognizing The currently reading position from 
the sector address in the erasing data when the 
data recorded at the currently reading position 
is the erasing data; and 
recognizing the currently reading position by a 
predetermined calculation based on the sector 
address when the data recorded at the cur- 
rently reading position is not the erasing data. 

6. The method as daimed in claim 5, 

wherein the step of determining includes 
determining the data at the currently reading posi- 
tion as the erasing data when data has the prede- 
termined erasing pattern. 

7. The method as daimed in claim 5 or 6, 

wherein the step of determining includes 
determining the data at the cunrently reading posi- 
tion as the erasing data by referring to information 
provided in a header of each block. 

8. An optica! recording apparatus using a rewritable 
optical recording medium having a pre-recorded 
address guide, the optical recording apparatus 
corrprising: 

a light beam source for projecting a light k>eam 
onto said rewritable optical recording medium 
so as to record data on or reproduce data from 



said rewritat>le optical recording medium; and 
a reprodudng unit for reading data recorded on 
on saki rewritable optical recording medium, 
the data being read based on the light beam 
5 reflected by said rewritable optical recording 

medium. 

characterized by: 

a recording unit for recording data on saki 
rewritable optical recording medium on an indi- 

10 vidual block basis along the pre-recorded 

address guide, the block including a predeter* 
mined number of sectors each of which has a 
cor^ecutively numbered sector address, saki 
recording unit recording a link part having a 

IS predetermined fixed length between adjacent 

blocks, saki link part lacking an address so that 
the sector address shifts from an address indi- 
cated by the pre-recorded address guide by the 
length of said link part; 

20 determining means for determining whether or 

not data recorded at a currently reading posi- 
tion on said rewritable optical recording 
medium is erasing data having a predeter- 
mined erasing pattern; 

25 first recognizing means for recognizing the cur- 

rently reading positfon from the sector address 
induded in the erasing data when the data 
recorded at the currently reading position is the 
erasing data; and 

30 second recognizing means for recognizing the 

currently reading positfon by a predetermined 
calculation based on the sector address when 
the data recorded at the currently reading posi- 
tion is not the erasing data; and 

35 seeking means for seeking a target address by 

recognizing the currently reading position by 
one of said first recognizing means and said 
second recognizing means. 

40 9. The optical recording apparatus as claimed in daim 

8, wherein each of said sectors stores information 
corresponding to 2 Idlobytes, and each t^lock com- 
prises 2" sectors where a is an integer. 

45 10. The optical recording apparatus as daimed in daim 

9, wherein saki predetermined fixed length of saki 
link part is 2 kilobytes. 

11. The optical recording apparatus as daimed in daim 
so 8. 9 or 10, further comprising: 

an erasing unit for erasing data recorded on 
said rewritable optical recording medium, the 
erasure being performed by recording the eras- 
55 ing data so that the sector address in the eras- 

ing pattern matches the address indicated by 
said pre-recorded address gukie. 
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12. The optical recording apparatus as claimed in claim 
8, 9. 10 or 11. wherein said determining means 
determines the data at the currently reading posi- 
tion as the erasing data when data has the prede- 
termined erasing pattern. 5 



13. The optical recording apparatus as claimed in claim 
8. 9, 10. 11 or 12 wherein said determining means 
determines the data at the currently reading posi- 
tion as the erasing data by referring to information io 
provided in a header of each block. 

14. A rewritable optical recording medium having a pre- 
recorded address guide, 

characterized by: is 



data recorded on an individual block basis 
along the pre-recorded address guide, the 
block including a predetermined numt>er of 
sectors each of which has a consecutively 20 
numbered sector address: and 
a link part having a predetermined fixed length 
and provided between adjacent fcriocks. said 
link part lacking an address so that the sector 
address shifts from an address indicated by the 25 
pre-recorded address guide by the length of 
saki link part 

15. The rewritable optical recording medium as claimed 
in claim 14, wherein erasing data having a prede- so 
termined erasing pattern is recoided. the erasing 
data including the sector address wfvch matches 
an address incficated by said pre-recorded address 
gukie. 
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(54) Optical recording method and apparatus for recording a link part 



(57) An optical recording apparatus records infor- 
mation on a rewritable recording medium having a pre- 
recorded address guide by an extemal link method with- 
out perfomiing complex calculations. Data is recorded 
on the rewritable optical recording medium on an indi- 
vidual block basis along the pre-recorded address 



guide, the block including a predetermined number of 
sectors each of which has a consecutively numt)ered 
sector address. A link part having a predetermined fixed 
length is recorded t>etween adjacent blocks. The link 
part lacks an address so that the sector address shifts 
from an address indicated by the pre-recorded address 
guide by the length of said link part. 
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